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T TTTrQGrv.u-iitc rrjQ-m>^^ i.>f^7^fmjmRi^ a method awp a system 

BACKGROUND OF THE INVENTION 

In offeet lithographic piiiitiiig, a standard printing plate may comprise at least 
t^^^o layers having different afBnities for ink or ink-repeUent fhiid. For example, a 
printing plate may comprise an ink-acceptmg oleophiHc base layer, a laser-radiation 
absorbing metal layer, and a top ink-repelling oleophobic layer. Before printing, the 
printing plate is imaged, off-press or on-press. by selective laser ablation. UsuaUy an 
in&ared or near infrared laser is used as a relatively high energy is reijuired to image 
such a printing plate due to tiie reflectivity and heat-conductivity of the metal layer. 
Other multi-layered and more compUcated printing plates are also inuse. 

The process of plate-maMng is expensive, compUcated and recjuires a large 
facilily. As such, tiie printer cannot malce his ov^'n printing plates atMs woricshop and is 
required to buy and stock printing plates from a plate-malcing supplier. Fur&ermore, the 
printer is required to stock many different printing plates to be able to supply his clieals 
demand for standard and non-staiidard sizes of printed images. 

nierefore liiere is a need in tiie art for a printing member that is relatively easy to 
manufacture and thatmay be imaged Tvithreducedlaser energy- 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Ite subject matter regarded as the inveatioa is particularly pointed out and 
distincay claimed in the concluding portion of liie specification. The invention, however, 
bo& as to organization and method of operation, togefher wiiii objects, features, and 
advantages thereof, may best be understood by reference to the foUowmg detailed 
desciq)tion when read vritiithB acoompanymg drawings in v^iddi: 

Figs. lA and IB are siniplified illustrations of a system for preparing on-demand 
blank Uthograjflnc printing plates according to some anbodimente of the presait invention; 

Figs. 2, 3 and 4 are schemfltic ittastrations of eKooaphsry printing members 
according to some enibodiments of the present invention; and 

Fig. 5 is an exemplary illustration of a laser-absorbing layer of a printing member 
according to some embodiments of Ihe present invention. 

It wUl be appreciated fliat for simpHdty and darity of illusbation. elemeots shovwn 
m tiie figures have not necessarily been drawn to scale. For example, tiae dimensionfi of 
some of the elements may be exaggerated relative to other elements for clarity. Furtiier, 
where considered appropriate, reference numerals may be repeated among the figures to 
indicate corresponding or analogous edemsnts. 
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE PRESENT 

INVENTION 

5 la tiiB fbUoTving detailed descriptLon, numerous specific details are set forfli in 

ordertoprovidea1hoiou^midecstandingoffheiin.eation. Ho^er, it vril be understood 
by lixose sldUed infhe art lhat the present inveirtioii may be practiced ^&oiit these specific 
details. In o&er instances, v^^vm metJiods, procednres, and components have not 
been described in detail so as not to obscure 13ib present invention. 

10 A method of direcdy producing a printing media (printmg plate) may involve 

using a dispensing and coating desktop device. A coating mataial is prepared prior to 
startog of the coating process by dispensing the necessary materials firom a 
multiple-compartmeats cartridge and mixing the required quantities of the formulation 
ingredients materials into a liquid based material. 

15 In other embodiments, the ingredients of the coating material may be mixed in 

advance, and then may be put into a single-compartment cartridge. 

Reference is nowmade to Fig. lA, ^di is a sdiematic cross sectional view of a 
system for on-demand plate-maldng of blank Ulhogr^hic printmg plates according to 
exenqjlaryembodhnentsoflhe present invention. It shouldbe noted &at1te1etms"printm 

20 member" and "printing plate" are used interchangeably throughoiit the spedfications and 
the claims. A plate-maldng system 10 may comprise a subslxate-feed roEer 12 able to cany 
a substrate 14 continuously wound in the fomi of a roll, guiding rollers 16, ISA, and 20 to 
advance unwound substrate 14 in a predetennined direction at a contmlled speed, and a 
pulling cylinder 22 actuated by a controlled motor (not shown) to pull substrate 14 at flie 

25 required speed. The width of -substrate -1 4 may be substantiaUy similar to a standard paper 
size suda as Al, A2, A3, A4, B2, B3 andB4. 

According to other embodiments of the present invention, subslrate-feed roller 12 
inay be replaced by a sheet feeder mechanism and substrate 14 may be then in a fonn of 
substrate sheets. 

30 Althon^ three guiding rollers are shown in Fig. 1, it should be understood to a 

person skilled m the art tot the scope of the present invention is not limited in this respect 
and system 10 may comprise any number of guiding rollers and pulling cylinders, as 
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JmoAvainfhe art Atemativety, other transporting nieahamsms, as knoAvnintheartmaybe 
tised. 

Substrate 14 may include a polymer substrate, such as, but not limited to, 
polyester, polycarbonate and PVC. Substrate 14 may further comprises laser-absorbing 
5 layer and/or primer layer. E^«m.laiy embodiments of substrate 14 are described 
hereinbdaw "wilii respect to Figs. 2-4. 

System 10 may further comprise a mixing and coating unit 24 to prepare 
on-demand a coating material and to apply the coaling material onto substrate 14. Unit 24 
. may comprise one or more cartridges 26, each able to contain separately one or more 
1 0 ingredients of flie coating fommlation and an ^Kcator 28A to mix the ingrediertfs and to 
apply tiae material over substrate 14 fbrming a coating layer 15. Applicator 28A may 
con5)iise a slot, a manifold or a sin^e aperture through ^Hch the liquid coating material 
may be ^pKed. Unit 24 may furflaer comprise a conHoHer (not shown) to control the 
quantities of each component, as known inlhe art 
15 Although toe cartridges 26 are shown m Fig, 1, it should be understood to a 

person skilled in the art tbat fte scope of tiie present hivenlion is not limited in this respect 
and system 10 may comprise any suitable number of cartridges. 

Optionally, system 10 may comprise an ironing laminaiian mechanism to enable 
laminating a fonn film onto substrate 14 such that flie Hquid coating material is trapped 
70 between L substrate 14 and «ie form layer to oeate the coating layer 15. Tte form fihn 
xnay reduce 1he ultraviolet energy required to cure the coating mal^ by isolating Ihe 
coating material fiom &e air thus preventing oxygen inhibition. Tho lamination mechanism 
may comprise a film-feed roller 30 to carry a fomx fihu 32 continuously wound in the form 
of a roE- According to pthar embodimaits of the present mvKition,.film-fef^ roller 30 m^ 
25 ' be replaced by a sheet feeder mechanism and fomifitai 32 may be then in Ihefi^rm of 
sheets. Form fihn 32 may be a polymeric fihn wilh low surface energy. Non-hmiting 
examples of the form fihn may be polyethylene, polypropylene, polytetrafluoroeflihylene 
and silicone-coated polyester. 



30 



System 10 may comprise a conditioning unit 34, such as for example an 
tmtoaviolet (UV) curing lamp to condition Ihe coating material, an mftaied OR) heater, a 
catalytic curing unit; and a moisbire-curing unit 
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System 10 may comprise a cuttiBg unit 36 to out the coated substrate into a 
prixrdng plate accoxding to liie required sp«dficatioBs, and one or more Irays 38 to receive 
L printing plates. C^g may &e roU in bolfa dimensions into sheets havmg a 
Wefined length, and ^d&. Alternatively or addidon^y, system 10 may compnse a 
L-^ roller 40 able to re^vind coated and optionaDy laminated substrate 14 to apanlmg 

membearroE. ^ ^ . , 

TLe transporting pa& of substrate 14 may be as follow: A coatmg matenal may 
be prepared by dispc^ing i^edetemuned quantities of ingredients contained m 
n^ultiple-compartment cartridge 26 and mixing ^m int. a fiquid-based coatmg matenal. 
substrate 14 may be un^nnd as feed roller 12 is rotated. The coating material, which zs a 
fluid may be applied to or ponred over unwound substrate 14 or ov«: fomi film 32. The 
fluid may be poured at a predefined flow over substrate 14 or over fomi film 32 m 
proximity to theiuncdon of rollers 16 and 18A ^^ere form fihn 32 and substrate 14 

'^''''''^'lx substantial syncbionizafiontelhemovemeirt of substr^ 14, fomi fihn 32 may 
be unwouud as filn. feed roUer 30 is rotated Both substrate 14 and film 32 may be fed 
between -nude rollers 16 and 18A together ^ Ate liquid-based coating matenal. Rollers 
16 and ISA may adhesively press fihn 32 onto substrate 14 such fi^at ihe liquid coating 
material is irapped between substrate 14 aud fomi film 32 to coating layer 15. The 
^clmess of the coating layer 15 may be in H^e rang, between 1 and 5 mi«^. Accordmg 
to some embodiments of the present invention, die Mokness of fiie coating layer may be 
less the one micron. According to other embodimeoits of ^e present in^^on. fiie 
fhidkness of die coating layer may be more dian 5 micron. 

It should be understood, ho.vever, to a person d^ed in the art that the scope of 
the present inv^tion is not limited to coadng by the ironing lamination metHod described 
above otixer coating meflxods such as for example wet lamination may be used. In the 
wet lamination method, system 10 may comprise a coating element (not shown). 
Non-limiting examples of such a coating element may be a silkscreen, a wire-wound rod, 
an ofeet coating unit, an anilox roller, an ak blade and a g^a^mre roller. 

•Ite coating element may be installed inproximilyto mbstrate-feed roller 12. The 
coatina element may rec^ve Hie Hquid-based coating material firom appUcalx,r 28A and 
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Hiay create a substentiaUy ^orm coaling layer having predefined de^ed properties prior 

to ffae laminadon operatioiu 

The lannnated printing plate may be conditioned by an Ultr^lolet lamp or 
any other suitable con^tioning meliiod. Noo-linriting e^camples of suitable conditioning 
5 mefliods according to I3.e present inv^ndon n^ iBclude corufitiomng. catalytic 

conditioning, andmoisture caring. 

nie printing plate is ^ guided by roller 20 and pulled by pulling cylinder 22 
into cutting nnit 36. Cntting nnh 36 may cut the printing plate roU into sheets at a desired 
size and the sheets may be delivered into trays 38. Altemativdy the pontic 
10 iewDmidtoaprintingmBmberionbytal£e-T5>rollBr40. 

Reference is now made to Fig. IB, which is a schematic cross sectional view of a 
system for on-demand plate-maldngofblanklifcogr^Mcprintmgpl^^ 
exemplary embodiments of the present invention. Hemente of these embodhn^ which 
are similar to elements previously described wilii respect to Fi& lA, are ^larly 
15 designated and wiU not be further described. The plate-making system 11 of Fig. IB is 
^^1.. to system 1 0, except that in system 1 1 a coatmg nnit 18B r^laces fflm-feed roHer 
30 and roller ISA. Coaling unit 18B may be a sOkscreen. a we-wound rod, an offeet 
coating unit, an anilox roUer, an air blade and a gravure rolls: and any olh^ coating 

element as known in tiie art. 
90 hi these embodiments, tbe coating unit 18B may receive the liquid-based coating 

material from cartridges 26 via appHcator 28B and may imifcmaly coat substrate 14 at the 
junction of roUers 18B and 16 where substrate 14 and form fihn 32 converge, thus forming 
coating layar 15. 

According to spine embodiments of the preserrt inv^lion, substrate 14 may be 
25 lamiiiated over a metal base, such as. for example aluminmn. to improve fee mechanical 

strength of the printing member. 

According to some embodiments of the present invention, on-demand 
plate-making system 10 or 11 may be a part of a printing machine having an on-press 
bnaging unit According to other embodiments of Ibe present invention, on-demand 
30 plate-makmg system 1 0 may be a part of a direct computer-to-plate (CTP) machine. 

Reference is nowmade to Figs. 2. 3 and 4, wMoh illustrate the layers of exemplary 
printing members according to some embodiments of the present invention. The exanplary 
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members 100. 200 and 300, wMchmay be produced by system 10 or 11. comprise 
substrate layer 14 and coating layer (ablatable layer) 15. 

Rdferring to Fig. 2, substiate layer 14 may oonqnise a base layer 102 and a 
laser-absorbing layer 104. Fig. 3 is sinular to the embodiment of Fig. 2, except tiiat 
substrate layer 14 may ferliier compiise a primer 106 above laser-absorbing layer 104 to 
improve the adhesion of coating layex 15 to substrate 14. Fig. 4 is similar to the 
embodunmt of Fig. 2, except that printing member 300 may furfe^ conqaise form film32 
ov^ coating layer 15. It toOdbeunderstoodthat exemplary printing plates 
respect to Fig. 2 - 5 are emi?>lary only and do not limit the scope of the present invention 
and additional layers may be added to W structures. Also, throughout the spedficafion 
and the claims, the description "a first lay^ over a second layer" does not exclude having 
one ormoreintennediatelayers mtBrposed between the first and the secondlasrer. 

Base layer 102 may be a polyester layer having ink-accqiting oleophiHc 
properties. Non-limiting examples of oleophilic base layer 102 may be polyvinylchloride 
(PVC), polycaibonate and polyethylene terephtbalate fihn. The Uridmess of tbe oleophiHc 
layer 102 may be, for example, in tiie range between 0.001 inch and 0.02 inch. 

Primer layer 106 may comprise a carboxy-fandional vinyl terpolymer. such as, 
but not limited to, the texpolymer sold under feetrade name UCAR -Vinyl VMCH^^ 

Carbide /Dow. 



20 



Referring to the laser-absorbing layer 104, Fig. 5 is an illustratian of &e structure 
of an exemplary laser-absorbing layer according to some embodiments of the present 
mvendon Laser-absorising layer 104 may be a gradient solid dispersion of one or more 
metils and one oi more nietal-o^ddes fonning a metolAnetal-pxide layer where zi least 
25 some of the areas may be characterized by anon-stoichiometric ratio between the metal and 
the oxygen. The layer may be constructed such that the concentration ratios of metal-orides 
to metals throughoxit its Mclmess vary continuously or m steps forming a gradient of 
metal/metal-oxide concentrations. 

The metal/metal-Qxide layer may be deposited over base layer 102 using a metal 
30 vapor dq.osition process, in which a controUed amount of oxygen is introduced mto the 
metal vapor stream to create the gradients sohd dispersion. According to some 
embodiments of the present invention, the thickness of laser-absoriaing layer may be. for 
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exanq»le in the lange of 200 to 6000 Angstroms. Alternatively, a film comprisiBg a base 
layer 102 and a metal/metal-oridc layer 104 may be commerciaUy available. Such 
^l^r suitable pre-coaied films are mam^fectored by Hamta Coaling LP of Israel, 
under liie trade names B05012P andB03612P. 

Th^ ratios of ihemetalto flie oxide v^&e non-stoicbiometdc metal-oxide may 
vary at diferent domains 1brau#io«fc the todmess of Uie layer. According to some 
exemplary embodiments of ^present invention, ^non^ichiometric ratio of Hie metal 
to the oxide is hi^ at Ibe bottom of the layer 104 in comparison to the top of the layer. 
The non-stochiomelric domams offhemetal^dem^ improve the absorption of Ihe laser 
radiation and may aooelerate fee exposmg process. 

Non-limiting example of a metalMetal-oxide layer m^ be an 
al^nm/ahmmum oxide layer, mcbelMdcd-oxide, magaesiumMagnesmm-oxide. 
zinc/zdnc-oxide, chrome/chrame-oxide, titaninm/titaninmH^xidfi, hron/iion-oxide, and 
copper/copper-oxide. Tie metal/metal^xide layer may comprise a combinahon of more 
than one metal, such as. for example an alimiimmi/copper/almmnum-axi^ 

RefeniBg back to Fig. 5, areas 108 roprcs^ metal domains and areas 110 
represent metal-oxide domams. At fee bottom of layer 104 closer to base layer 102, the 
coacentration of the metal is higher than the conceiitxation of the metal-oxide and smaU 
islands of metal-oxide 110 may he suixo^mded by areas of metal 108. Near the ^er 
^ce of the metalAnetal-oxide layer, the concenlxation of fee metal is lower fean fee 
concenlxation of fee metal oxide, and metal-oxide areas 110 m^ surround small islands of 
xnetal 108. The ratio between fee concentration of fee metal and fee concerriiation of fee 
metal-oxide may vary continuously ferou^out fee layer, feus cre.adng a gtadient sohd 
dispersion layer. Sucb a constnjction of fee laser-absprbmg laye^ may improve .the 
sensitivity of fee printing member in comparison to conventional piinfe^ members ha^^ng 
a metal layer as explained hereinbelow. 

The metal domams positioned in proximity to coating layer 15 may improve the 
adhesion of fee coating layer 15 to fee metaiymetalK)xide layer. 

The metal domains positioned in proximity to base layer 102 may hnprove fee 
5 adheto of fee metal/metal-oxidc layer to base layer 102. Additionally, feose metal 
domains may reflect some of fee laser radiation fiom base layer 102 hack mto fee 
laser-absorbing layer 104. The metal regions may also absorb fee non-reflected radiation. 
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tixas toeasixag the tea„exatare of the laser-absorbing layer 104. The metal domains may 
iten be sublimated and/or v^orized and/or bumed causing Ibe de-auchoring of Ibe 
laser-absorbing layer togefeer Tvitbtbe coating layer attfae selected area. 

Ibe metal-oxide domains 110 in proximity to base layer 102 may decrease the- 
1b^condudivi1yof1b6lflser-d,sarlAiglayerl04andmayreducethethem^ 

lie area selected to be laser-radiated to its surroundings. 

The structure of the laser absorbing layer according to some embodiments of Ibe 
present inveation may accelerate flie imagng process and may impmve the sensitivity of 
tbe printing plate to the laser energy. Tberefore. a printing plate stmctured according to 
some embodiments of the preset invention may be exposed by a low energy and/or may 
be ra?)Osedfor shorter period of iamelhan a standard printing plate. 

According to some embodimaits of the present invention, the concentration of the 
metal ™ain the j^tal/metal-oxide layer at Ihe bottom of the layer close to base layer 102 
maybe for example, infee range of 55% to 95«/o. According to olher embodiments of the 
present'invention, the conceniiation of the metal v«lhm fee metalAnetal-oxide layer at fee 
bottom of fee layer close to base layer 102 may be, for example, in fee range of 80% to 
90% Iberegionsofmetalnear1hebottomoflaserd.sorl«ng layer 104 may m^ovefee 
adhesion of the layer to base layer 102 and may reflectfee laser ladiationbadcmtofeete 

absorbing layer. 

According to some embodiments of the present invention, the coacenlration of fee 
metal ^vifein the metaiymetal-oxide l^er at Ihe top of fee layer dose to coating l^er 15 
niay be for example, in fee range of 5% to 45%. According to ofeer embodhneiits of fee 
present'invention, the concentration of fee metal vvifein fee metalAnetal-oxide layer at fee 
top of fee layer close to coating layer 15 may be, for example, in the lange of 10% to 20%. 

Alternatively, fee concentration of fee metal may be higher in fee middle of layer 
104 while fee concentration of tiie metal-oxide maybe higher at bofe edges of layer 104. 
namely.at fee top close to coating layer 15 and atfeebottom close to base layer 102. 

Referring back to Figs. 2, 3 and 4, a coating material may be ^Ued on substrate 
14 to &nn fee coating layer 15. The coating material may be prepared on-demand for a 
single nse. Coating laj^r 15 may be an ink-repelling oleophobic layer comprising alicone 
epoxy oligomer or silicone acrylate oligomear. 
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nie coating material, which may be a fluid mixture, may comprise liquid 
polysiloxane substituted with suitable fimctional groups. Non-limiting examples of suitable 
fixnctional groups may be epoxy, actylate and vinyl. Hie formulation may comprise 
photoinitiators to allow oross-linldng and/or polymerization by ultra-violet radiation. Other 
additives, such as. but not limited to adhesive promoters and modifiers to hnprove the 
mechamcal and snrfeoe properties of the coating layer may be added to the fominlation. 

The coating material according to other exemplary embodiments of the present 
invention may comprise altematively or additionaUy other functional groiqjs, such as, hut 
not limited to, vinyl and silane that may provide crossMdng via addition curing, 
condensation curing and moisture curing. 



TOTAMPLES 

There may be many variations to Ihe formulation of fte coatir^ maiBrial, some of 
tvM«5h are given, by way of iHustiation only, to show certain aspects of the fomiulations 
according to some etribodimeats of the presart invention vvifliDUt limiting its scope. In tiie 
foHovring exan?)les of the costing fommlation. component designations are in wdght 
percentages. 



Example 1 


Weight % 


Ingredients of the coating mataial 


73 


Silocone acrylate oUgomet, sold under the trade name of Silcolease 
PC-900 by Rhodia, Mississauga, USA 


21 


Silocone acrylate oligomer, sold under the trade name of SUcolease 
PC-970 by Khodia, ^'^ississauga, USA 


3 


"Photoinitiator, sold under the trade name of Darocure 117j by Ciba 
Speciality Chemicals, Basel, Switzerland 


3 


An adhesion promoter sold under the trade name of Sartomer 9051 by 
Cray Valley, Ejcton, USA 
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Example 2 



Weight % 


Ingredients of the coating material 




■ amrWp nlianmer qold nndcT the trade name of Silcolease 

PC-970 byRhodia, Mississauga, USA 


61 


»^^riafo rmonr^mRT cnW imdsr the trade name of Genomer 1456 by 
Rahn, Ziaiich, Switzedand 


2 


adhesion promoter, sold under the trade name of Sartomer 9051 by 
Cray Valley, Exton, USA 


1.4 


photoinitiator, sold nnder the trade name of Darocure 1173 by Ciba 
Speciality Chemicals, Basel, Switzerland 


0.6 


photoinitiator, sold imder the trade name of Ixgacure 819 by Ciba 
Specialitj^ Ckemicals, Basel, Switzerland 



According to ofhea: exemplaij' embodiments of the present invention, base layer 
5 102 may be an ink-repelling hydropiuHc layer and coating layer 15 may be an 
ink-accepting oleophilic layer. In Hiese embodiments, base layer 102 may be a coated metal 
layer, wliich is an ink-repelling hydrophilic layer. Non-limiting examples of hydrophilic 
base laj'er 102 may be an anodized aluminum substrate, an aluminum substrate, -which, may 
be coated with sodium silicates, polyvmyl phosphonic acid and its salts, copolymers of 
10 vinyl phosphonic add or acrjdamide and their salts, a polymer like polyester, which may be 
coated with polyvinyl alcohols and its copoljoners, polyvinyl pyrrolidoneand its 
copolymers and the like. The thickness of the hydrophilic layer 102 may be, for ejcample, in 
tbe range between 0.004 inch and 0,02 inch. 

In these ranbodiments, the ink-accepting oleophilic coating layer 1 5 may comprise 
15 UV curable aciylate or epoxy. No&4imiting exanqjles of suitable materials may be 
polyurefhane, polyester and epoxy -wLfli a cross linking agent 

It should be noted that ft© fabrication of the printing members desaibed with 
respect to Figs 2 -5, according to some embodiments of the present invention may be 
performed by other systems and systems 10 and 11 are described by way of example only. 
20 While certain features of Hae invoition have been illustrated and described 

herein, many modifications, substitutions, changes, and equivalents will now occur to 
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ftiosB of ordinal^' sIdU in Hie art. It is, therefore, to be mderstood that lie appended 
daims are intended to cover aU such modifications and changes as fell mfhin the true 
spirit of the invention. 
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